acts CHARACTERISTICS DETERMINE MOTOR REQUIREMENTS? 


ae ARE. MOTORS SmARTED AND CONTROLLED? _ 


By: HOW Is DIRECTION oF MOTOR ROTATION CHANGED? 
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WHAT MACHINE CHARACTERISTICS DETERMINE see | REQUIRBAENTS? 


Farm. nachinery ar eouipment ordinari ity turned oy hand can be 


is time end _ labor and to reduce investment in new equipments Eend 


~ 
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Mo understand properly how motors meet operating conditions, 


ig See divide each load Sees pres Unies Each of 


» 


SOROS a mai the. Abnee loads which it Parte’! 2 


’ 
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the end Fe eee In bel other eases, the machine sterte un 


full load. Examples of machines having Hoagie of these characteris 
are: 
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1. No starting load - Fan, Tool Grinder 3 Ra ee 
2. Some starting load- -  Ensilage cutter ©. hs ame 
3. Full load at start - . 7 Piston type water pumps, pe. 


cream separator. .. 


@) Accoteretioe Loads : eae 


‘ 


| heca This is the eecelerating load of the foie and is cover 
BY the friction between the re perts, the inertia of the wo 
parts, and iene increased work done by the machine as aa spe tne 
A cream separator and a senhe ee wheel are fea ‘to ‘start. : 


as lent beau ne of ora inertia. In general, nase obje $ 


greater inertia or resistence ta) change in park than ee 


Nee more air is peine ng moved. 
ae (6) Hull Speed Loads 
‘This refers tot the load of the machines ss the agtay ae 
reached full pumiat Tn edaition, temporery overloading of the 


must also Me included, The motors on such machines as ensi a 
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ce ee me ECE Saeaues xressed in terns of “torque.” Torque 


. is measured in t60t pounds’ of work: required to’ rotate a load. It is 


go fh 


also ued to measure the power of the motor in pulling on the belt. 
“Engineers, mechanics, and electricians: divide the three torque loads 
; discussed under re 3B, eka above as follows: i 


‘Starting Torque - . Turning effort spread to start 
Nase a load. 


Pull-up Tofaue - Turning effort ‘to bring the load 
i ee up to the proper operating speed 
after it is started. 


Break-down Torque — The size of load that will reduce motor 
speed and eventually stall ERA G LOR: 


* 
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The size of motor cece: to operate any machine depends on Ee 

_ three types of lo ads and the duration of the pais load. Since the 

_ types of electric motors generally available have different operating 
Be ac lela sds, the type must be matched to the load to obtain satis- 
factory operation. 

Most farmers have only single phase electric service. Consequently 


- 2 the following discussion will covér’ single phase motors only. These 
“motors are made in several Acateneubat only two of these designs are 
particularly well adapted to general farm use. They-are the capacitor 
‘start and the repulsion start induction run motors. When both the 

Pe Spachine end motor characteristics are known, the proper size and type 
i of ‘motor can | be ‘selected. 


are | WHAT ARE THE: OPERATING CHARACTERISTICS OF SPLIT PHASE, 
CAPACITOR AND REPULSION INDUCTION MOTORS? 


“The three Sree of et tae phase motors best suited for farm use’ 
are ‘ split Snaee smducttor motor, (2) cavacitor-start induction motor, 


. hee. 
= 


ana (3) repulsion-start induction run motor. There are everad other 


‘cause of the excessive starting and accelerating current. 


Tis 


A split phase motor is the lowest in first es | of the +! 
of motors. Its operating characteristics are the least des 


three. Its spouteet starting torque is eee dapat on, per 


of full oo torque. his is very small when compared aS ae ste 


Ava pull-up Tatts of many pa machines. ‘Consequently the 


oe y 


a relatively large amount of current to start, and come “B tof 


speed. The- starting vbhtent may be 7 to 9 times the full load 


rent. This motor is not made in sizes over, one-half hor sepower t 


ry es high starting current is undesirable in. many. sttuntions 
Oey 


‘cause ‘very large wires are, necessary if the motor is .to. have 
though limited, starting ability. When improperly installed, oF ¥ 


used on circuits in buildings with too small wiring, it causes 14 


to flicker when starting. POUL WEEE INORG hth Table I that a 


torque. 


Capacitor-Start Induction Run 
1.0. / Motor.» nf 


, 


Capacitor start, induction motors are somewhs t more: Bera 
OLR 

split phase motors. The capacitor type motor cuneate 
yl EON ies 
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e (Connecticut) farmers, there isn't any doubt that the help of _ 
nd girls is necessary if they are going to keep up their high 
oduction, There isn't anybody else to do the job."-—P. L. Putnam, 
necticut State Supervisor. | ey ae CB 


af eh 


chool youth may be needed in the fall harvest. Excuses from classes 
11 depend.upon the willingness of the local school authorities, says 


Mr. Earl Little, of the State board of education. '—-New Hampshire EFL 


PMA 


news letters 


% 


- "Parre rs should be informed that unless boys are hired now, they may find 
other employment and thus be lost for the entire sumrer for farm works Nae 
South Dakota news letter. 
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aan ‘i Ra ie Benjamin Towne, farm adviser at 
MANHATTAN ANGLE ON SAFETY Stuyvesant High School in New York 
OU ORE eet cana — . City, has become particularly intereste: 
. in farm safety through his work in selecting boys for summer farm work-in — 
cooperation with New York's farm cadet program. And speaking of selection, 
Towne writes us that only 60 of the 100 Stuyvesant High boys who wanted to 

_ do farm work "will be allowed to leave for farm work this summer." 
But on the subject of safety, Towne is especially anxious to see more 
educational work done with farmers and farn workers toward preventing 
accidents. To this end he has worked up two mimeographed sheets listing 
o's and don'ts for the Stuyvesant boys who leave for the farm. 


0 to 26 is National Farm Safety 


That reminds me to remind you that July 2 
lly ought to be farn 


Week. Maybe you'll agree with me thot every week rea 
gafety week. 
Re wee Se eine te ; Reports from many seattered States 
BRIEFLY SPEAKING.... ‘certainly indicate that many boys and 
JEN UA al Bah Bunton N Soga ae girls will be secking farm work this 
-gummereeee Some county people in Pennsylvania, however, say that boys 

- gometime want too high wages as live-ins....Fifty high school boys in 
_ Sheboygen County, Wisconsin, had signed up for pea harvesting in May. They 
took the place of foreign workers....New Haroshire farmers are ordering 
Boston boys as live-ing....Recruit ing for Connecticut tobacco camps in 
‘Pennsylvania this spring seems to have been no problem, with more than 


enough youth wanting to 206 


Arrangenents have been made in Jasper County, Georgia, for school children 
to pick up peach drops, with school teachers as supervisorse...Esscx 
County, ie Jerseys reports, "a lot of fine boys and girls are being 
ey tee up" to go to Vermont as live-inse 

This New Jersey-Vermont cooperation seems to have worked out very welleeee 
- Reports during May from Inqva say many youth were seeking farm work. With 
the disastrous crop losses in that Strate we wonder if youngsters will 


get much farm work this summer. 


fo \ N eee eS Po a a by 4 
¥ ~ ie Pie ' ' * ? A , oly ke a x ot a ha ; a ts 
Pay* d 4 . A . ce ; * 

% y 


. i es el evenieet EV 

SUGGESTIONS FOR SUPERVISORS _... Weaver has. prepared an 

manual for county super 
does it include? Well, listed are items on school program adj 
farm work permits and employnient certificates, day—haul services; 7 
responsibility of the various services involved in the Farm Cadet prog 
duties of supervisors, insurance, accidents and sickness, and travel 
accounts for supervisors, 


You'll be interested to Imow that 38 counties in New York will have spe 
Farm ig Spe Sheen bets this yea ppideitisanie sess that live-ins placed in th 3 


to Help ae teat aliietnde te and do a successful ane “The Laven: per 
of boys placed are big-city youth, chiefly from the New York City area, 
although New York farn labor assistants will lay more stress this year 
placing their own city boys on farms within their own counties. 


At any rate, it appears that New York's program for placing urban boys 
summer farm jobs may be here to stay. State funds this year pay for 
fourths of the program's expenses, indicating strong State concern for 
progran. ? . 
I had an interesting visit with i 

A TRIP TO VIRGINIA D. A. Tucker, Virginia! s State. 
; farm labor supervisor, in the ee 
Norfolk strawberry area during May. Several Midwestern States are on o1 
field schedules for July, but aefinite plans have not yet been made. 


Sincerely yours, 


i. 


bee srtdk dt. Sg 
Irvin H, Schmitt, Chief ; . 
Victory Farm Volunteers Divisio 
“Extension Farm Labor Progeai:, il 


(Copy to Directors, Editors, fae 
State Supervisors) 


i. me fiwe* 7 mf 


eae. * _ Other pTORe: of Motors 
There are several other types of motors, none of aii are as 

adaptable to general farm use as phe three previously Ssaontdsads The 
universal motor is ee pope conmonly used. It ae its name from 
its adaptability to operate on either pieehveieddiens or Sract sueant: It 
depends on its load to control ite speed, and. consequently has very 
poor speed regulation. Its main application is for small household 
‘appliances, such as a food citer or vacuum cleaner. It is: not recom- 
pended for eenetel fetn use. | 

| Greetonel Horsepower Motors 

Fractional ee motors are those ratéd at less than one 

horsepower. ‘Such “motors are male in split phase, capacitor, and re- 
RMcionadiction tyocs. They’ can be operated ou: BIE Poibes bub 
230 volte give better operating results for one-half: horsepower or 
Meteer sizoa, Wiring changes within the motor must be made to 
change from 115 volts to 230 volts, or vice versa. | 

"Many fractional hor sepower motors are papaanent ly attached to 
the machines’ they operate becnube of the frequency of using the me- 
eines. When several machines requiring a small motor are to be 
Operated infrequently, one motor can often be used for.all. In such 
cases, both motor and machine should have attachments that pernit 
easy, quick, firm mounting, and easy, auick asaacoutunrnscis of the motor. 
A motor used in this wey is'known as a portable motor. 

Integral Horsenower Motors | 

“Integral horsepower motors are of one horsepower or larger size. 
They may be obtained in 1, 14 » Ba SS, 7% 7: horsepower sizes. Split 
phase motors ere not mage in‘ these sizes, but both capacitor end 


a an 


repulsion induction’motors are generally available. As previously. 
stated, some power suppliers may not permit the use of 74 or 10 horse- 
‘ power motors on their lines: When necessary, the larger motors can 


also be made portable by attaching them 'to a two-wheeled cert. 
TIT WHAT KIND OF BEARINGS DO MOTORS HAVE? 

A Rates has a uniform turning movement, Because of this, there 
is little shock or vibration on the motor bearings. If a motor is 
properly mounted on a rigid support, most of the wear on the bearange 
will be that due to the weight of the rotating part and the pressure 
due to belt tension and motor torque. 

A sees is designed for a definite load or pressure on its sur- 
es If er: lca is exceeded, rapid wear results. A. belt that is 
too tight Will overload a beering and cause abnormal wear and undue 
Geka For this reason, a belt should be just tight enough to pre~ 
vent slipping. 

Both ee end ball nat of bearing are used. Ball bearings 
are easier to keep properly lubricated and require less attention. 
They ee made of high grade steel, while sleeve bearings are made of 
brass, bronze, or babdbitt. Ball bearing motors cost more than sleeve 
bearing motors, but this additional cost is offset by the less. 
attention they require. 

Bearings are not only designed for definite loads, but are designed 
to take loads in only one direction, Consequently a motor designed for 
horizontal OU! es should not be mounted with the shaft ver tical nor 
pope ts One which are eoxiremely., off level. Motors for vertical mountings 
met have | a thrust bearing #t one. end of the shaft to support the 
Bie tate oeeangae motors ere normally built with ball bearings because 
of lubrication problems on sleeve bearings when mounted in a vertical 


position. 
Be 


Occasions will‘sometime$ arise when a horizontal motor must be 
mounted overhead in an’ upside dow position, or possibly on its side 
‘with’ the base mountied on a vertical wall, When this is potgetenter, 
the motor ‘end brackets ‘or bells must be removed and revolved so the 
bearing oil reservoirs are in.their, normal position below the bear~ 
ings. This change is very important, as otherwise the oil can drain 


out ‘leaving ‘the bearing without lubrication. 


ce HOW ARE ‘MOTORS PROTECTED FROM EXCESSIVE CURRENT? 

| Blectric motors are capable of taking erent overloads without 
ag for short periods of time. eon if orerontine continues, 
the motor will overheat and wit the damaged. This EA aie ho etecuekue 
Ponttine of the NAuaihee in he one ae and he westerns tice of the insu- 
lation. Consequently, electric motors should have ono booth 5 devices 
to limit the cabrent: heptane and facet them when they begin 
fice Oreenont. Bea f | 

ban are four -gonerel methods: of motor protection. These are 

(1) protection egeinst short circuits and 1a arge overloads; (3) pro- 
tastion egrinst ete NN overload (3) oro tection against 
low eee and (4) thenial sen baation against heating that accom 
penies the first three vie da ay 

Motors « are usually protected fron short circuits and large over 
loads, that vould result in stalling, by fuses or circuit breakers. 


exes draw a silt higher star ting than sae tes id ourrént, and such 


SUaES or paeph ded breekers must ite a pitied ements nerevans capacity of 


é 


FEO Aiba Sas times the normal full ised capaci ty of the ‘motors As a re- 


peel these devices do not penbent Sea hat noderate; but continuous, 
gee ; fe pads ; Oe g : 


overloads. : 21 eee 


oe 


‘Continuous Overload Protection 

All motors should’ te protected against moderate, continuous over- 
loads. When motors become overloaded, excessive heat ig cohapebcd 
proportional to the overload. Devices for this type of protection 
ghut off the motor when the protective device reaches a certain tem~ 
erature. The greater the overload, dhencchaiber the time required 
for sufficient heat to develop fo dato ihe motor. These devices are 
made on several principles by different manufacturers, but any Under- 
writers! Laboratories approved control should be satisfactory. When 
an overload switch onens, the motor cannot be restarted until the 
control has had tine. to cool. If a motor has heated, it can be 
_ cooled by running it without load after the starting device has been 
reclosed. 

Low Voltage Protection 

An electric motor is designed end built to operate at its rated 
voltage. When the voltage is too low, the motor will either fail to 
start, will not come up to its rated sneed after sterting, or will 
not handle its full load without overheating. Under these conditions 
e motor will draw more. current than it is designed to USE. This re- 
sults in overheating and damage to the motor. The insulation of the 
windings may actually burn out. _ Most motors are designed to run at 
720 F, above the temyerature esround then. (Note: Permissible increase 
in motor temperature is, shown as 40° ©. on the nane. plate,of the 
motor. This is the equivalent of, 72° F.) . 

When the motor, is in overation,, it warms wp but no damage results 
as long as the temperature does not exceed the 72° ¥. rise permitted, 
‘If allowed to continue to heat, the insulation on the wires will 
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eventually be damaged a and may, sighs and burst ants flame. if your 


Aig sy! 


hand cen be held on a motor without At wonndors. gti ‘temperature is 


not. Zoo high. , 


eh ON ope ‘ Pers ar a ocd a: 4 ‘ : 
» INI, ra PNT ie aa RAS a! ia ted a “My 14", mys sak une 4 Auf ba 
4 


_ 79, ae koa — from low gga ees a switch or ' starting 
2 guy 


". 
hy ae e 


DOR, having a, ee as ea oh is often used. | Should the voltage 

Kae, Nao a ak = qe ae manufacturer, t the control vould auto- 

matically stop the motor. ‘The een will not remain aimed prt re- 

eae. until the he voltage i pe mais been corrected, Low 0 theese 

protection is not generelly, used on meee. One), hor sepower motors. 
“Thersal, Motor Protection fai 


Some Hatntactbuped place eetieener ‘switch or thermostat in the 


“Hotoe Wher {'¢ ts ‘aesembledi Thess awi'tchesare set to open, thus 


 eutting ‘off the current whenever ‘the motor becomes.to.warrm for safety. 


In many cases’ they are made to close the circuit automatically when 
the hotertedols ORE: In other designs, they must be. reset by hand 
“after the motor cools down. This tyne Of ‘cofitrol. operates: entirely 
independent of other motor controls installed as a part Of the 
Wivthe eysten or svecifically for the motor, 9.) 27 
VY MOTOR’ STARTERS: AND’ CONTROLS 

‘Regulations and rules established by. the National Electrical Code 
for starting equinment should be met. The motor controller or switch 
should have a horsepower rating not lower than the horsepower rating 
of the rotor. Howevér, there are a few bis teh tlictoxtto this rule. 
For exemple: portable motors one-fourth’ horsepower or smaller may 


be started@ arid stopped dy ‘¢onriedting or disconnecting an extension 


<"“eord toa convenience “outlety’) fdr a “two horsepower “or smaller 


stationary motor, “the controller may weve Zenéral use “switeh having 


vol Live 


“ we eT, Pp pian aaa pee, : 


using a push: dutton switch and an extension cable, long enough to. $ } 
reach the point where motor control is desired. This is much safer _ 


‘than the manually operated contrel because the push button switch — 


Operate on momentary overloads such as.the high starting current, — 


dealer should sunnly the proper: controls for. the motors he sells. F 


an ampere ee Of at Leen t ull load a 
rab tno 6 deity oahww. a @a Rta od: we | 


the distow.:- ¥ 


e sum up the nian siting! a motor ange" one=: ‘one ee 


Wh on fei + ev als 


*) 


rated cepectty eual to the notor on which it is ‘to be aa he 


switch must ane mounted within shent of the lotor ‘hd Sleeve 


al of $fic motor. if 


Ee , 
6 U , 


‘There are three general nese. of ‘starting ewitchere Ru: 
1 = ~ Meena ‘Goresa-theal ine starter: 
2 — Magnetic across-the-line starter 
3 — Manual or magnetic start, 
» current..limiting, control yess ogee 
. 4 nanual control must be operated at the switch, wherever it Pee 


is located. A magnetic: control may. be operated at a remote point 


4 


can be placed in a location convenient to. the Operator. . 
The magnetic across-the-line starter.is most commonly used on 
farm motors larger than one horsepower. «;This device-does not-- 
i 


“a 


but will protect:-the motor from ‘sustained overload, ...The motor 


The frames of all motors and the frames of their starting < 


-le- 


sa - as ea ie ‘ < rs 
> gr rvice ra nt. ‘The motor frame 
wis? Pay | P ie 
yey scents Ae 
n also round Wiss OU, agh the - Perma tend wiring, if ie eine is 
: 4 hk - 2a, ‘ j 


ea grounded secondary systen. This requires a three-wire cable, the 


Bie Pate o ies a 


we 5 Viton frame being grounded to the whi te wire. 
ewe 


aarp i - } , iperailyr 


Tre wean ie state COMMON MOTOR SPEEDS Ait 
| «HOW IS DIRECTION oF “MOTOR ROTATION CHANGED? 


The most common motor speed is 1750 rpm. The next most t generally 
avai lable speeds are 1160 and 3500 rpm. However, motors with thaws 
latter speeds are sonewhat more yo iy to purchase because iuney are 


mnenufactured in. snaller quantities. 


Main pulleys on farn machines may rotate in different directions. 
The same motor is frequently used to drive several machines. if <e 
ae motor cannot be property Tosated, re will be necessary to change nee 
direction of the rotation of the motor. This can be done uy thee 
operator, but it requires a few minutes time and a knowledge of how 
Bete chins the wires in the motor. 
| The split phase and capacitor motors are réversed in direction 
by reversing the starting winding leads. Wiring changes are shown on 
diagrams under the cover plage where the wires attach to the motor or | 
_ on tags attached to each new motor. The repulsion sear induction 
Bator. is reversed by am Ft sing the brushes in the direction of desired 
rotation. Merks ete side the aie show the proper brush holder Wee 
_ tion for the dedired nis cetcn of Bavarreny ftambeavete ers supply 


7, a ~ 


couplete instructions with each type of motor for reversing direction 


of rotation. gis Pts See 
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_** FRACTIONAL HORSEPOWER 
MOTORS 


Sterting Torque 
Pull-up opener 
Bidet dowe yee 
Bificiency 


renee | Stectine 
Current(Percent 
full load current) 


+INTRORAT, HORSEPOWER 
MOTORS _ 


Starting Torque 
Pull-up Torque 
Break-down Torque . 
“Efficiency 
***Maxinum. Starting 


Current (Percent 
full load current) 


*Taken from 


**Token from 
***Token from. 


REPULSION 
START 
INDUCTION 


5506 
| 225% 
- 2656. 


66% 


dufonis tien on 5 HP single phe motors published 
- dy Century Electric Co., St. Louis, Missouri. 
information published by Century Motor Gee sf 
"Electrical , Engineering" — 1939 issue - by un BE kisberly 
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CAPACITOR 
Te Se 
INDUCTION 


200 to 400% 600 to 700% "700 + 
oo 
400 to 450% 20S. haa ee 
ea eh a A 
200% 200% , 
235% ite, Maen) Pee 
aig 786 aay. 
200 to 400% 600 to 700% 


“Notional Electric Code - 1947 


Blectricel Bnginecring 
els Kimberly 


Bs te te Blectric Motor Refresher Course 
so ‘sn Hee: Century Electric Company 
ees. . | ; St. Louis 3, Missouri 


‘Spee o. A Porteble Motor for Practical Farm Use 

aa ata ae i Extension Bulletin 467 

ee nae v4 University of Georgia 
ek Rig ee eel | College of Agriculture 


Rie sketes Motors for the Farm 
Ui sew Bargevet Bulletin 


No. 1858 


